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Abstract. In order to obtain a three-component structure of CuZnSe2, a method of hydrochemical 
layer-bylayer deposition of individual films of Cu1.96Se, ZnSe chalcogenides at 353 K for 120 and 90 
minutes, respectively, was implemented. The formation of the compound under discussion was carried 
out by applying these layers to the substrate in the following sequence Cu1.96Se / ZnSe, the thicknesses of 
which are in a ratio of 1.03:1.10 with subsequent annealing of the resulting sandwich structure for 20 
minutes at a temperature of 573 K.  
The content of the main elements (Cu, Zn, Se) in the studied semiconductor structure was 
determined over the entire surface area using energy dispersive microanalysis. As an example, Fig. 1 
shows its results with an indication of the local areas in the electron microscope image in which the 
elemental analysis was performed.  
According to the results of EDX analysis, it should be noted that both individual crystallites and the 
entire surface of the Cu-Zn-Se structure contain copper, zinc and selenium, the average content of which 
is 25.66, 24.86, and 49.48 at. %. The results obtained indicate a slight non-stoichiometry of the researched 
compound: the ratio of the sum of metals (Cu + Zn) to Se chalcogen is 1.02 and 1.0. Consequently, a 
chalcogenide layer of the composition CuZnSe2 with the structure of kesterite
1 was first obtained by 
chemical precipitation from aqueous media.  
 
 
Figure 1. The results of energy dispersive analysis of the three-component structure of CuZnSe2, formed by layer-by-layer 
deposition at 353 K of films Cu1.96Se and ZnSe, the duration of synthesis of which is 120 and 90 min, respectively  
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